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Abstract
The aim of this article was to study the effect of virtual-reality exposure to situations that are emotionally
significant for patients with eating disorders (ED) on the stability of body-image distortion and body-image
dissatisfaction. A total of 85 ED patients and 108 non-ED students were randomly exposed to four experimental
virtual environments: a kitchen with low-calorie food, a kitchen with high-calorie food, a restaurant with low-
calorie food, and a restaurant with high-calorie food. In the interval between the presentation of each situation,
body-image distortion and body-image dissatisfaction were assessed. Several 222 repeated measures ana-
lyses of variance (high-calorie vs. low-calorie foodpresence vs. absence of peopleED group vs. control group)
showed that ED participants had significantly higher levels of body-image distortion and body dissatisfaction
after eating high-calorie food than after eating low-calorie food, while control participants reported a similar
body image in all situations. The results suggest that body-image distortion and body-image dissatisfaction
showboth trait and state features.On the one hand, EDpatients showageneral predisposition to overestimate their
body size and to feel more dissatisfied with their body image than controls. On the other hand, these body-image
disturbances fluctuate when participants are exposed to virtual situations that are emotionally relevant for them.
Introduction
Body-image disturbances have been frequently andstrongly associated with the development and mainte-
nance of eating disorders (ED).1,2 Hilde Bruch3 was the first to
note that the dysfunctional experience of body image was a
central aspect inanorexianervosa. Someyears later,Rosen4p190
stated that ‘‘body image disturbance is essentially what dis-
tinguishes them [ED] from other psychological conditions
that occasionally involve eating abnormalities and weight
loss’’. Body-image disturbances are now regarded as a key
element in ED,5–7 and are part of the criteria for diagnosing
both anorexia and bulimia.8 Body size overestimation and
body dissatisfaction are risk factors for both ED develop-
ment9,10 and relapse.11–15 Furthermore, research has demon-
strated their implications for prognosis,16 indicating that a
persistent dysfunctional body image after treatment is a long-
term factor in negative outcomes.
Given the importance of body-image disturbances in the
onset and maintenance of eating disorders, a great deal of
research has been carried out into the relationship between
the two, although the results have not been consistent or
conclusive.11,16–21 To explain these inconsistencies, several
authors have suggested that body image might be more a
state than a trait,20,22–24 and may change according to situa-
tional or emotional variables,25 especially in participants who
are concerned about their body shape and=or weight.26 In
fact, Myers and Biocca27 referred to the ‘‘elastic body im-
age’’ nearly 20 years ago, andmore recently other authors28–30
have stressed that trait and state components coexist in the
body-image construct.
Few studies have addressed the instability of body-image
disturbance or its sensitivity to situational conditions. In fact,
most research has assumed that body-image disturbance is
stable; the dominant paradigm has, historically, been the
‘‘trait perspective.’’31,32 Nevertheless, several studies have
provided evidence of fluctuations in body-image disturbance.
Studies have analyzed the influence that eating low- and
high-calorie food,12,33–35 being exposed to low- and high-
calorie food,36–38 and being exposed to photographs of
low- and high-calorie food39–41 exerts on body-image dis-
turbances. As Fett et al.42 stress, the literature shows that food
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intake is an important factor that causes changes in body-
image dissatisfaction.43–46 Exposure to situations that imply
the scrutiny of others using guided imagination31 and expo-
sure to attractive women47–53 have also been studied. Many
of these studies suggest that body image, or some of its
components, can indeed be understood as a state rather than
as a trait. However, not all authors would concur;49,51 in fact,
comparison of the results is particularly difficult because of
the differences in the samples and body-image assessment
methods used. Finally, as studies with clinical participants
tend to have very small samples, their conclusions should be
treated with caution.
In order to explore the notion of body-image disturbances
as a state using virtual-reality (VR) technology, we designed a
selection of VR environments that simulated everyday situ-
ations that are emotionally significant for people with eating
disorders. Unlike the conventional methods used in the stud-
ies mentioned above (e.g., in-vivo exposure to the situation,
exposure to photographs and media images, exposure via
guided imagination, and so on), VR not only possesses good
ecological validity, as it exposes subjects to interactive three-
dimensional environments that simulate real situations, but
also presents good internal validity, as it allows strict control
over the variables. In this way, VR overcomes the main
drawback of laboratory studies, that is, their artificiality. The
main shortcomings of exposure via guided imagination are
the lack of control over what participants are actually think-
ing about, and the imagination difficulties that participants
may experience; the most important disadvantages of in-vivo
exposure are the difficulty of controlling the variables and the
risk that participants may refuse to face a situation that is
unpleasant for them. However, VR must prove its capacity to
produce emotional and related behavioral responses in the
virtual situation that are similar to those elicited by the real
situation before they can be used systematically.54 With this
aim in mind, we conducted a previous validation of several
virtual environments (VE), including the ones used in the
present study. This validation aimed to test whether virtual
situations were able to elicit differential levels of anxiety and
depression in patients with ED and in controls without
psychopathology.55 Several authors have stressed the
close relation between anxiety=depression and ED,56,57 and a
relationship between the presence of a negative mood and an
increase in body-image disturbances has often been found.
With regard to this connection, the literature shows that
anxiety and depressive states influence body-image distur-
bances, usually increasing levels of body overestimation and
especially body dissatisfaction.58–60 What is more, mood
changes during the day are closely associated with concur-
rent body-image disturbances.25–61
In this validation of the VR environments, ED patients dis-
played higher levels of anxiety and depressed mood after
eating (in both the high- and low-calorie-foodmodes) and after
visiting the swimming pool than in the neutral room. In con-
trast, controls only showed a significant increase in anxiety in
the swimming pool, probably due to the well-known ‘‘norma-
tivedissatisfaction’’62 that a highpercentageofwomen feelwith
their bodies. These results show that VEs with emotionally sig-
nificant contextual cues for people with ED (e.g., high-calorie
food, lean people) are able to activate their dysfunctional
schemas regarding body image and negative emotions asso-
ciated with the body, especially depression and anxiety.63,64
After confirming the occurrence of emotional reactivity
during the visits to the VEs, the main objective of the present
study was to test whether VR technology is a suitable vehicle
for investigating how the two most commonly studied body-
image disturbances, that is, perceptual body-image distortion
and body-image dissatisfaction,11,65,66 change depending on
the situation to which participants are exposed, and also to
determine whether the responses to situations differ in ED
patients and non-ED controls. We specifically wanted to test
the impact of: (a) the kind of food (high calorie versus low
calorie), and (b) the presence or absence of other people on
subjects’ body-image disturbances while eating, either alone
or with friends, in a VE.
Recent research42,67 has shown that in-vivo exposure to
food produces emotional responses in ED patients. Our val-
idation study55 aimed to add to the research on the influence
of exposure to food on emotional responses using VR tech-
nology. The results obtained with both in-vivo and VR ex-
posure appears to be similar. Continuing this line of research,
the present study extends the analysis of the influence of food
exposure to body-image disturbances in ED patients.
Several research groups, such as Riva et al.68–77 and
Perpin˜a et al.,78–80 have already developed VR environments
for the treatment of body-image disturbances and for asses-
sing the changes obtained. The results of these research
groups corroborate the usefulness of VR technology in this
field. Authors such as Murray and Gordon81 have compared
the influence of immersive versus desktop presentation of VR
environments on perceptual awareness of the body, finding
significant differences in several body features depending on
the mode of presentation, and adding evidence of the use-
fulness of VR technology in the study of body-image changes.
Our main objective was also to investigate body-image
changes using VR exposure; however, our research focuses
on the study of the stability of body-image disturbances,
specifically in ED patients, across virtual situations that are
likely to be emotionally significant for them. Although the
results obtained may have implications for treatment, our
main aims are to increase our knowledge of the functioning of
body-image distortion and body-image dissatisfaction in ED,
and to highlight the usefulness of VR exposure in the study of
body-image flexibility.
Body-image distortion is the inability to perceive body
size accurately. It can be understood as the discrepancy
between perceived and objective body size. Body dissatis-
faction refers to the degree to which somebody likes or dis-
likes the size and shape of his=her body, and can be
understood as the discrepancy between ideal and perceived
body image.
Method
Participants
Participants were 136 students from the faculty of psy-
chology at the University of Barcelona and 85 patients with
eating disorders. All participants were female. The following
exclusion criteria were applied to the control group: history of
or current eating disorder or similar symptoms (assessed by
self-report); risk of suffering from an ED (Eating Attitudes
Test-26> 20); and overweight (body mass index [BMI]> 25;
WHO, 1998) or underweight (BMI< 18; WHO, 1998). The
final control group comprised 108 students.
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The clinical group comprised 85 ED patients receiving
treatment in different hospitals and private clinics in Barce-
lona, Spain (Hospital Clinic, Hospital Germans Tries i Pujol,
Centre ABB, and Centre Labor). Specifically, the group in-
cluded49womenwithanorexianervosa (AN), 22withbulimia
nervosa (BN), and 14 with a non-specified eating disorder
(EDNOS). Means for age and BMI are shown in Table 1.
Virtual environments
We developed a selection of VEs to simulate real-life situ-
ations that were emotionally significant for ED patients, in
order to produce or enhance body-image distortion and
body-image dissatisfaction. As patients with ED are known to
show anxiety and body-image concerns during exposure to
high-calorie food, as well as in situations in which their body
is on display or in which they come into contact with other
people,12,82,83 we chose these elements as contextual cues. The
combination of the variables food (no food, high-calorie food,
and low-calorie food) and people (no other people present
and other people present) gave rise to the different conditions
or VE.84
Information about the elements needed to obtain clinically
significant VEs was obtained from a survey administered to
68 ED patients from the Hospital Germans Tries i Pujol and
the Hospital Clinic of Barcelona. The survey compiled data
about distal and proximal cues (the situations, the objects and
characters present in a situation, and the thoughts generated
by a situation) that produced the most body-image discom-
fort.Events thatmost frequentlyappearedwere: showingone’s
own body to others (frequency¼ 117); comparing oneself to
other girls (frequency¼ 38); and eating (frequency¼ 37).
More detailed information about the specific situations was
also obtained. This survey information was used to improve
the original VEs, and more interactivity and dialogs were
included.
In the present study, we used five virtual scenarios: four
experimental VEs (the low-calorie kitchen, the high-calorie
kitchen, the low-calorie restaurant, and the high-calorie res-
taurant) and a training room (neutral environment where
participants are trained to move and interact in the VE). We
chose these situations because we specifically wanted to an-
alyze the impact of eating ‘‘forbidden’’ (high-calorie) and
‘‘allowed’’ (low-calorie) food on body-image disturbances
and to test whether the presence or absence of other people
enhances this potential impact (see Figure 1).
Assessment
The Eating Attitudes Test-2685 (EAT-26) is the reduced
version of the Eating Attitudes Test86 (EAT-40). The correla-
tion between EAT-40 and EAT-26 is 0.98.85 The main objec-
tive of this self-administered questionnaire is to detect ED
symptoms in non-clinical samples. The reduced version con-
tains 26 items, and participants can choose between six pos-
sible answers that range from ‘‘never’’ to ‘‘always.’’ The total
test score distinguishes between patients with anorexia and
the normal population and between patients with bulimia
and the normal population. It is recommended for use as a
screening instrument,85,87 with a cut-off point of 20.88 EAT-26
has a very high internal consistency85 (Cronbach’s a¼ 0.90).
In this study, the Spanish translation of the reduced version of
the EAT was used.89 A recent validation of the Spanish ver-
sion of this instrument was conducted by Jorquera et al.90
with a sample of 1,069 women and 1,012 men aged 11 to 19
years. They found high internal consistency for the total
sample (Cronbach’s a¼ 0.87) and individually, both for
women (Cronbach’s a¼ 0.90) and men (Cronbach a¼ 0.80).
The Body Image Assessment Software (BIAS)91,92 is a
computer program developed to assess body-image distur-
bances. The program displays on the computer screen both
side and frontal views of a scaled female human figure, which
is proportional to the participant’s objective body measures.
The image can be adjusted by independently modifying six
body parts in the frontal view (head, arms, breasts, waist,
hips, and legs) and five body parts in the side view (head,
breasts, waist, hips, and legs) by using the keyboard. The
program proposes two visual-assessment tasks: the perceived
body-size assessment and the ideal body-size assessment. In
the first, participants are asked to modify several frontal and
side body parts in order to make a human figure as similar as
possible to their real body image. In the second task, partic-
ipants modify frontal and side body parts to make a human
figure that represents their ideal body image. The discrepancy
between their objective and perceived body size provides
information about the level of perceptual distortion, and the
discrepancy between their perceived and ideal body size
provides information on the level of body-image dissatisfac-
tion. Both scales show high internal consistency92 (Cron-
bach’s a¼ 0.917 for the body-image distortion scale and 0.943
for the body-dissatisfaction assessment scale).
Procedure
The control sample was recruited from among psychology
students at the University of Barcelona. Participants were
volunteers, and were rewarded with extra course credits. The
Table 1. Mean Age, BMI, and EAT-26 Scores
of Controls and the ED Groups
Group Min. Max. M SD
Control Age 20 31 22.18 2.05
BMI 18.03 25 21.77 1.82
EAT-26 0 18 2.98 4.11
n¼ 108
ED (AN) Age 13 32 19.27 5.39
BMI 12.76 21.83 18.22 1.75
EAT-26 0 68 36.24 21.57
n¼ 49
ED (BN) Age 15 28 20.50 2.33
BMI 18.58 31.95 23.00 3.19
EAT-26 2 71 23.64 22.15
n¼ 22
ED (EDNOS) Age 13 21 15.93 1.97
BMI 18.03 35.85 20.89 4.45
EAT-26 9 70 49.14 14.76
n¼ 14
Total ED Age 13 32 19.04 4.82
BMI 12.76 35.85 19.9 3.41
EAT-26 0 71 35.11 22.14
n¼ 85
ED, eating disorders; AN, anorexia nervosa; BN, bulimia nervosa;
EDNOS, eating disorder not otherwise specified; BMI, body mass
index; EAT-26, Eating Attitudes Test-26.
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ED sample was recruited from among ED patients being
treated at several hospitals and private clinics in Barcelona.
All participants signed an informed consent form. When
participants were under 18, informed consent was obtained
from their parents. Participants were also informed that if at
any time they wished to withdraw from the experiment they
could do so without any detriment to their treatment in the
case of the patients, or to their academic grades in the case of
the students.
Tests were administered in two stages. In the first stage,
participants were asked to complete a battery of tests in-
cluding the EAT-26, and were measured and weighed in or-
der to obtain their BMI and the different measures of frontal
and side body parts required by the BIAS software. In the
second stage, participants were exposed to the VEs. First, they
visited the neutral VE, and anxiety (STAI-S),93 depression
(CDB),94 and body-image disturbances (BIAS) were assessed
for the first time. The objective of this first administration was
to allow participants to familiarize themselves with the VEs
and with the measurement instruments used in the study.
Exposure and manipulation of one’s own body image is in
itself a complex and stressful task for ED patients, especially
when it occurs immediately after their objective measures
have been taken. Increased levels of discomfort were ex-
pected at least in the first administration of the BIAS, and so
the corresponding results were not taken into account in the
subsequent analyses. In the next stage, the four experimental
VEs were presented randomly. In the interval between the
presentations of each environment, participants filled in the
STAI-S, CDB, and BIAS again. After visiting each VE, they
were also asked about their thoughts and feelings in the sit-
uation. For the purposes of this study, only the EAT-26 and
BIAS data were analyzed.
Data analysis
Several 222 repeated measures analyses of variance
(ANOVA) were conducted in order to test whether partici-
pants’ body-image distortion and body-image dissatisfaction
changed, depending on the kind of food (low calorie or high
calorie), the presence or absence of people in the environ-
ment, and the group (ED patients or controls without ED).
FIG. 1. Pictures of the experimental virtual environments used in the study.
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Finally, 223 repeated measures analyses of variance were
conducted to test whether there were differences associated
with the specific diagnosis (AN, BN, and EDNOS).
Results
In order to check the assumptions of the repeated measures
ANOVA in each of the analyses, the normality of the distri-
butions was assessed by means of Kolmogorov-Smirnov
tests. No significant departure from normality was found.
Sphericity was not assessed because the compound sym-
metry assumption can only be violated when the repeated
measures factors have more than two levels. With only two
levels, there is only one variance of differences and there is no
problem of heterogeneity.
Variations in body-image distortion and dissatisfaction
depending on the virtual exposure to food and people
in patients and controls
Repeated measures ANOVAs were conducted in order to
test whether participants’ body-image distortion and body-
image dissatisfaction changed depending on the kind of food
(low calorie or high calorie), the presence or absence of people
in the environment, and the group (ED patients or controls
without ED).
Body-image distortion results were only significant for the
group variable, F(1, 191)¼ 76.745, p< 0.001, Z2¼ 0.287, the
food variable, F(1, 191)¼ 63.738, p< 0.001, Z2¼ 0.250, and the
interaction between the food and group variables, F(1,
191)¼ 38.916, p< 0.001, Z2¼ 0.169. The effect of the kind of
food on body-image distortion differed between the ED and
control groups. ED patients showed greater overestimation of
their body size when they had to eat high-calorie food (the
high-calorie kitchen and the high-calorie restaurant situa-
tions) than when they had to eat low-calorie food (the low-
calorie kitchen and the low-calorie restaurant). In contrast,
controls showed similar degrees of body-image distortion in
all situations (Table 2). The effect of the people variable was
not significant.
Similar results were obtained when analyzing body-image
dissatisfaction. Once again, only the effect of the group var-
iable, F(1, 192)¼ 77.607, p< 0.001, Z2¼ 0.288, the food vari-
able, F(1, 192)¼ 26.586, p< 0.001, Z2¼ 0.122, and the
interaction between the food and group variables were
Table 3. Mean Scores for Body-Image Distortion and Body-Image Dissatisfaction
of AN, BN, and EDNOS Patients in the Low- and High-Calorie Kitchen,
and in the Low- and High-Calorie Restaurant Situations
BI distortion BI dissatisfaction
Food Situation People M SD M SD
AN Low calorie Kitchen Without 14.76 1.74 18.38 2.41
Restaurant With 15.62 1.91 19.33 3.27
High calorie Kitchen Without 18.84 1.93 22.90 2.91
Restaurant With 19.51 1.99 22.94 2.67
BN Low calorie Kitchen Without 11.53 2.58 11.54 3.60
Restaurant With 14.62 2.82 14.06 4.89
High calorie Kitchen Without 16.38 2.85 15.76 4.34
Restaurant With 14.22 2.94 13.46 3.99
EDNOS Low calorie Kitchen Without 12.53 3.23 19.09 4.51
Restaurant With 11.38 3.53 10.63 6.13
High calorie Kitchen Without 16.99 3.57 24.58 5.44
Restaurant With 19.13 3.69 26.65 4.99
AN, anorexia nervosa; BN, bulimia nervosa; EDNOS, eating disorder not otherwise specified; BI, body image.
Table 2. Mean Scores for Body-Image Distortion and Body-Image Dissatisfaction of ED Patients and Controls
in the Low- and High-Calorie Kitchen, and in the Low- and High-Calorie Restaurant Situations
BI distortion BI dissatisfaction
Food Situation People M SD M SD
ED Low calorie Kitchen Without 13.54 0.95 16.72 1.54
Restaurant With 14.65 1.03 16.53 1.68
High calorie Kitchen Without 17.89 1.04 21.33 1.50
Restaurant With 18.06 1.08 21.10 1.41
Controls Low calorie Kitchen Without 4.39 0.84 1.62 1.36
Restaurant With 4.42 0.90 2.90 1.48
High calorie Kitchen Without 4.89 0.91 3.17 1.33
Restaurant With 4.87 0.95 3.29 1.24
ED, eating disorders; BI, body image.
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significant, F(1, 192)¼ 11.252, p¼ 0.001, Z2¼ 0.055). ED
patients showed more dissatisfaction with their body in the
two high-calorie food environments than in the two low-
calorie food environments, whereas controls showed similar
levels of body dissatisfaction in all the situations. Again, the
effect of the people variable was not significant.
Variations in body-image distortion and dissatisfaction
depending on food, people, and eating-disorder type
Repeated measures ANOVAs (223) were conducted to
test whether there were differences depending on the specific
ED diagnosis (AN, BN, and EDNOS).
When analyzing levels of body-image distortion, both the
effect of the food variable, F(1, 81)¼ 38.874, p< 0.001,
Z2¼ 0.324, and the interaction between the food, people, and
diagnosis variables were significant, F(1, 81)¼ 3.273,
p¼ 0.043, Z2¼ 0.122). In general, in ED patients, the high-
calorie food situations provoked greater body-size overesti-
mation than the low-calorie food situations. However, the
interaction between the food, people, and diagnosis variables
suggests that the presence or absence of other people could
modify the effect of the kind of food, depending on the spe-
cific diagnosis of patients. In order to test this hypothesis, 22
(foodpeople) repeated measures ANOVAs were conducted
for each diagnostic group. Taking the three diagnostic groups
(AN, BN, and EDNOS) separately, only the effect of food was
significant in AN, F(1, 47)¼ 24.146, p< 0.001; Z2¼ 0.339, and
EDNOS patients, F(1, 13)¼ 12.351, p¼ 0.004, Z2¼ 0.481; in BN
patients, however, both the effect of food, F(1, 21)¼ 8.688,
p¼ 0.008, Z2¼ 0.293, and the interaction between the food and
people variables were significant, F(1, 21)¼ 4.809, p¼ 0.040,
Z2¼ 0.186.
As Table 3 shows, AN and EDNOS patients presented
higher levels of body-size overestimation after eating high-
calorie food than after eating low-calorie food, independently
of the presence or absence of people. However, BN patients
showed higher levels of body-size overestimation when eat-
ing high-calorie food than when eating low-calorie food in the
absence of other people, that is, in the kitchen. On the other
hand, in the presence of other people (in the restaurant),
body-size overestimation was similar when eating both low-
and high-calorie food.
The analysis of body-image dissatisfaction data showed
that both the effect of food, F(1, 82)¼ 26.226, p< 0.001,
Z2¼ 0.242, and the interaction between the food and diag-
nosis variables, F(1, 82)¼ 4.665, p¼ 0.012, Z2¼ 0.324, were
significant. The interaction between the food, people, and
diagnosis variables was marginally significant, F(1, 82)¼
2.958, p< 0.058, Z2¼ 0.067. As the interaction between food
and diagnosis indicates, the effect of food type differs
depending on the diagnosis. EDNOS and AN patients
presented much greater body dissatisfaction after eating
high-calorie food than after eating low-calorie food, but the
difference in BN patients, while present, was only slight. In
fact, the effect of food type was only significant in the AN,
F(1, 48)¼ 25.743, p< 0.001, Z2¼ 0.349, and EDNOS sub-
groups, F(1, 13)¼ 5.140, p¼ 0.041, Z2¼ 0.283.
In order to analyze the interaction between the food, people,
and diagnosis variables, 22 (foodpeople) repeated mea-
sures ANOVAs were then conducted for each diagnostic
subgroup. The results showed that in AN, F(1, 47)¼ 25.743,
p< 0.001, Z2¼ 0.349, and EDNOS patients, F(1, 13)¼ 5.140,
p¼ 0.041, Z2¼ 0.283, only the effect of the food variable was
significant. Unexpectedly, in the BN group, no effect was
significant. As Table 3 shows, BN patients reported lower
levels of body-image dissatisfaction than the other diagnostic
subgroups.
Discussion
Using VR, this study aimed to test whether body-image
disturbances, specifically body-image distortion and body-
image dissatisfaction, change depending on the situation to
which participants are exposed, and also to determine whe-
ther responses to these situations differ in ED patients and
non-ED controls.
The contextual cues analyzed were the kind of food (low
calorie or high calorie) and the presence or absence of other
people in the VEs. In this study, body-image distortion is
understood as the discrepancy between perceived and ob-
jective body size, and body-image dissatisfaction is under-
stood as the discrepancy between ideal and perceived body
size.
As expected, patients with ED showed higher levels of
body-image distortion and body-image dissatisfaction than
controls after visiting all the VEs. Furthermore, ED patients
presented greater body-image distortion (body-size overes-
timation) and body-image dissatisfaction after eating high-
calorie food than after eating low-calorie food. In contrast,
non-ED controls did not show changes in body image de-
pending on the situation. Other studies have obtained similar
results. Crisp and Kalucy12 were the first to assess experi-
mentally the impact of food on the body image of ED pa-
tients. They found that women with AN showed greater
body-image distortion after eating a meal perceived to be
high in carbohydrates. Similarly, other studies have found
that BN participants estimate their actual body size to be
larger after being exposed to high-calorie food, whereas
controls do not.34,35,37,38,95
In view of the evidence of a close relationship between
social anxiety and eating disorders,83,96–101 we expected that
the presence or absence of people would also exert a signifi-
cant effect on body-image disturbances in our ED subjects.
Surprisingly, however, neither the people variable nor the
interaction between the food and people variables had a
significant effect on body-image distortion and body-image
dissatisfaction.
These results could be explained by the fact that the pres-
ence of people in a restaurant does not imply a great level of
body scrutiny. As Haimovitz et al.31 stressed, body-image
experience reflects how participants feel about their bodies.
They exposed 144 female undergraduates to four situations
using guided imagery. They found that situations in which
participants were especially self-critical about their bodies—
such as walking past a group of attractive people at the beach
in a bathing suit or trying on bathing suits in the dressing
room of a department store—elicit higher levels of dissatis-
faction than ‘‘everyday situations,’’ such as having a conver-
sation with a close female friend over lunch or getting dressed
in private. It is likely that having lunch with friends in a
restaurant, as in the case of our VE, does not make ED pa-
tients feel self-critical enough to impact on their body image,
whereas eating high-calorie food does.
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Several authors have stressed that ED patients check their
body shape significantly more often than people without this
pathology.102 Among body-checking examples, such as
looking repeatedly in the mirror, frequent weighing, using
special kinds of clothes that allow patients to control their
thinness or fatness, and pinching flesh, comparing with their
shape and appearance with those of other people have fre-
quently been recorded.14,103,104 Body checking has been re-
lated to an increase in body distortion and body
dissatisfaction;64,102,105,106 moreover, an association has been
hypothesized between social physique anxiety, the fear of
negative appearance evaluation in social contexts, and body
checking.107 Consequently, body checking could have been
expected to increase body-size distortion and body-image
dissatisfaction in the virtual restaurant situations, in which
the participant is accompanied by others. Nevertheless, the
fact that the participant’s body did not appear in the scenario
(since the exposure to the VE was made from the first-person
perspective), the fact they could not touch themselves during
the exposure (since they had to use the mouse with the right
hand and the keyboard with the left), and the fact that they
could not see their bodies (since the experimental situation
was conducted in a dark room) prevented them from
checking their bodies.
Having clarified that body-image disturbances change
depending on the situation, we wanted to explore whether
there were variations between the different diagnostic
groups. When analyzing the effect of the food and people
variables on body-image disturbances in the whole sample,
only food was found to have a significant effect. However,
when body-image distortion was analyzed by considering
the three diagnostic groups separately, a significant interac-
tion between the food, people, and diagnosis variables ap-
peared. Repeated measures ANOVAs for each diagnostic
subgroup showed that while only the effect of the food var-
iable was significant in AN and EDNOS patients, in BN pa-
tients, the interaction between the food and people variables
was also significant. When they were alone, as happened in
the kitchen, BN patients showed much greater body-size
overestimation after eating high-calorie food than after eating
low-calorie food. In contrast, in the restaurant, where the
participant was accompanied by other people, body-image
distortion levels were similar, regardless of the kind of food.
There are several possible explanations for the differential
effect of the people variable in the AN and BN groups. First,
BN patients are especially sensitive to social interac-
tions.97,98,108,109 Steiger et al.109 state that binge-eating epi-
sodes are often triggered by negative social experiences, and
that these behaviors maintain the negative experiences. Si-
milarly, Hinrichsen et al.110 found that higher levels of social
anxiety were associated with higher levels of bulimic psy-
chopathology in BN, and with higher levels of dissociation in
restrictive AN. This could explain the differential reaction of
BN and AN patients to the presence of people in the VEs. BN
participants may tend to reduce the impact of social anxiety
by engaging in binge eating and purging behaviors, whereas
AN participants tend to reduce it through a process of cog-
nitive avoidance. Through this process, restrictive AN
patients avoid threatening social information and, conse-
quently, reduce their level of affect-driven responding.110 It
could be hypothesized that when AN patients visit both low-
and high-calorie virtual restaurants, where participants have
lunch accompanied with friends, they avoid processing the
information from the presence of people and block the emo-
tional and cognitive responses associated with this situation.
Moreover, AN patients tend to be more internally focused,
and BN patients are more externally focused; the attention of
patients with anorexia nervosa is centered on everything re-
lated with food and how to lose weight, while the attention of
bulimics is more centered on the judgments that others may
make. It is possible that when BN patients are alone, as
happened in the kitchen VE, they focus on the food and on
their concerns about putting on weight. In this situation,
eating high-calorie food would enhance the overestimation of
body-image size. On the other hand, when BN patients are
accompanied in a restaurant, they may focus more on people
and the comments they make (which are exactly the same in
both restaurants in the VE), and thus the effect of food
diminishes or even disappears.
Differences between BN patients and the other diagnostic
groups appear again when studying body-image dissatis-
faction. In the AN and EDNOS groups, only the effect of the
food variable is significant; in the BN group, none of the in-
dividual variables have any significant effect on body dis-
satisfaction, that is, they show similar levels of body-image
dissatisfaction across the different situations. Other studies
have emphasized the stability of body dissatisfaction in BN
patients.34,95 These results suggest that body-image dissatis-
faction acts more like a trait than a state in BN patients, but
not in AN participants.
Other authors45 have suggested that body-image dissatis-
faction could be due to cognitions about the expected effects
of food intake instead of the direct effects of eating, and that
these cognitions may differ depending on the characteristics
of the participant. Lattimore et al.,45 for example, found that
when visual high-calorie-food cues were available, eating
increased body-image dissatisfaction in overweight partici-
pants compared with lean ones; in the absence of such visual
cues, however, eating high-calorie food reduced body-image
dissatisfaction in overweight participants, but tended to in-
crease it in lean participants. These results show that the
presence of food cues plays a role in triggering food-related
changes in body dissatisfaction. More research comparing
restrictive anorexia patients and bulimic patients is needed to
explore these diagnostic differences further.
Conclusions
Body-image distortion and body-image dissatisfaction can
be influenced by situational factors. VR exposure is a useful
technology for their study. Events or stimuli that trigger
body-weight and body-image concerns, for example, eating
high-calorie food, lead to increased body-image distur-
bances in patients with ED. In contrast, these stimuli seem to
have no effect on the body image of participants without ED,
probably because they are not emotionally significant for
them.
The results support those of earlier studies suggesting
that body-image distortion and body-image dissatisfac-
tion refer to both stable and dynamic aspects.27,29 Corrobor-
ating this previous research, our study shows the presence
of a predisposition to a more distorted and dissatisfied
body image in patients than in controls, and also high-
lights the fact that, in the patient group, these body-image
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disturbances fluctuate depending on emotional and situa-
tional variables.
The stability=instability of body-image disturbances also
seems to be influenced by the specific diagnosis of partici-
pants, as body-image dissatisfaction in BN patients is a stable
variable in this study. However, the sample size of the three
diagnostic groups is small, and these results should therefore
be treated with caution.
The present study has several implications for clinical
practice. First, given that body-image disturbances act more
as a state than a trait, physicians should consider the physical
and psychological context of the participant when assessing
body-image distortion and body-image dissatisfaction. Sec-
ond, in a therapeutic context, the combined use of body-
image assessment tools and VR exposure to specific key
events or stimuli could provide clear, therapist-independent
information to patients about their subjective views of their
bodies, since their perception and judgments change de-
pending on the situation to which they are exposed. Third,
the treatment of body-image disturbances in ED should in-
clude the identification of and intervention with those aspects
that enhance the patient’s body-image disturbance. In this
regard, further research is required to identify the specific
aspects that trigger body-image disturbances in ED patients,
as well as the interpretations they make about situations.
More studies are also needed to compare the functioning of
body-image disturbances in restrictive anorexic and bulimic
patients.
Finally, the study has several limitations that should be
taken into account in future research. Several issues related to
the sample should be considered. First, the ED group con-
sisted of both inpatients and day hospital outpatients, so it is
a heterogeneous group that includes different levels of se-
verity of pathology and treatment time. For its part, the
control group was composed of psychology students; it may
not constitute a representative community group, and in fact
is unlikely to share the same socio-demographic characteris-
tics as the experimental group. These features should be
borne in mind when interpreting the results. Second, al-
though the sample size is adequate for our study and in fact
larger than in most similar studies, the division into diag-
nostic subgroups will produce more significant results if
larger populations are used. Moreover, some possibly mod-
erating variables, such as the severity of symptoms, the BMI,
the dietary behaviors, and hormonal changes associated with
menstrual cycle, were not taken into account. These variables
should be considered in future research.
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